conditions the circulating glucocorticoid concentrations that best maintain sensitivity of the vascular smooth muscle and baroreceptor responses to vasoactive agents, rats with vascular cannulas were sham-adrenalectomized (sham} or adrenalectomized (ADRX) and provided with four levels of corticosterone replacement (_100 mg fused pellets of corticosterone: cholesterol 0, 20, 40, and 80% implanted subcutaneously at the time of adrenal surgery). Changes in vascular and baroreflex responses were determined after intravenous injection of varying doses of phenylephrine and nitroglycerin with measurement of arterial blood pressure and heart rate in the conscious, chronically cannulated rats. Vascular sensitivity was decreased, and resting arterial blood pressure tended to be decreased in the adrenalectomized rats; both were restored to normal with levels of corticosterone (40%), which also maintained body weight gain, thymus weight, and plasma corticosteroid binding globulin concentrations at normal values. The baroreflex curve generated from the sham group was different from the curves generated from the ADRX+0, 20, and 40% groups, but not different from that of the ADRX+80% group, suggesting that the baroreflex is maintained by higher levels of corticosterone than are necessary for the maintenance of the other variables. These data demonstrate that physiological levels of corticosterone (40% pellet) restore vascular responsiveness, body weight, thymus weight, and transcortin levels to normal in ADRX rats, whereas higher levels {80% pellet) are necessary for restoration of the baroreflex. However, the curve generated in the 40% pellet group was not different from that in the sham group. The curve generated in the 80% pellet group was significantly different from the sham group, suggesting overreplacement by corticosterone. The response of MABP to injections of nitroglycerin was significantly different after adrenalectomy with 0, 20, and 40% replacement (Fig. 2) . The curve generated in the 80% pellet group was not significantly different from sham; however, the major effect of corticosterone replacement was to return basal pressure to normal• In general, lower concentrations of corticosterone corrected the change in basal MABP at the lower doses of phenylephrine and nitroglycerin, and higher concentrations of corticosterone corrected for both the lower MABP and the deficit in vascular responsiveness at the higher doses of phenylephrine and nitroglycerin• Corticosterone pellets have been previously shown to produce stable concentrations of corticosterone in adrenalectomized rats (1). Figure  2 and Table  1 show the concentrations of corticosterone measured in the morning before the vascular sensitivity experiment in each group. All of these values are well below the circadian maximum.
The effect of ADRX and corticosterone replacement on the baroreflex was examined in the sham and ADRX + replacement groups. This reflex was measured as the heart rate recorded after changing arterial blood pressure with phenylephrine or nitroglycerin (Fig. 3) . A stepwise polynomial regression was performed on each data set, testing the highest power coefficient for significance of the regression.
It was found that the most significant regression for the ADRX+0 group was a straight line, and the most significant regression for the sham group was a polynomial with a quadratic term ( Fig. 3) , suggesting that adrenalectomy affected the baroreflex.
Replacement of corticosterone in low doses (ADRX+20 and +40% groups) also generated straight lines with regression coefficients (a and fl_) not different from the coefficients calculated from the ADRX+0% group (Table 2) . However, the highest dose of corticosterone replacement (ADRX+80%) generated a polynomial with a quadratic term with regression coefficients (a, ill, and f12) not different from the sham group (Table 2 ), suggesting that the 80% pellet better approximated corticosterone replacement for restoration of the baroreflex to normal.
On further inspection of Fig. 3 , it is evident that shape of the curve was determined by the points in the upper blood pressure range. Because the larger doses of phenylephrine increased arterial pressure more in the sham and ADRX+80% groups than in the other three groups (Fig. 2) , there were more points on the sham and ADRX+80% graph above 180 mmHg. Although this part of the graph was important in determining the shape of the curve in these two groups, elimination of the points >180 mmHg, and again performing the stepwise regression, did not change the results stated above. Values are means _+ SE of the estimate; n, no. of points in the graph; N, no. of rats per group. Regression coefficients for Fig. 3 . ADRX, adrenalectomized. •i. i I: and monoamine oxidase in effector tissues and they also decrease the ability of the neuronal and extraneuronal uptake systems to function properly (4, 9). This would allow accumulation of catecholamines in synaptic junctions and could possibly explain the hyporesponsive vasculature in ADRX rats and the hyperresponsive vasculature in ADRX rats with overreplacement of corticosterone (Fig. 2 ). There are also reports that adrenalectomy and glucocorticoid replacement change the density of adrenergic receptors in various tissues.
However, it is difficult to draw general conclusions about these data, because the effects change from tissue to tissue (for review see Ref. 9). Another mechanism by which glucocorticoids may affect vascular responsiveness is through central modulation of the baroreflex. Recently, glucocorticoid receptors were found in cells located in medullary structures known to mediate baroreceptor signals and regulate sympathetic output (11). It is to be noted, however, that the degree of impairment in vascular responsiveness to pressor and depressor agents found in adrenalectomized rats in this study was very slight. We ascribe this result to the fact that the rats were studied in the conscious state, at least 5 days after any surgery or stress to the animals had been administered.
The circadian rhythm for corticosterone in rats resulted in values that are low in the morning (0.5 __ 0.1 #g/dl) and high in the evening (9.0 _ 2.3 #g/dl). Because the restoration of vascular responsiveness and the baroreflex required concentrations that are higher than those measured in the morning (40 and 80% pellet), it is possible that the normal diurnal elevation of corticosterone in the evening is necessary to maintain vascular responsiveness and normal baroreflexes in sham rats. We have recently reported that stress-induced adrenocorticotropic hormone secretion is normalized in adrenalectomized rats by phasic but not constant corticosterone replacement (12) and have speculated that transient elevations in corticosterone are required for adequate daily occupancy of glucocorticoid receptors in brain. Because glucocorticoid receptors have been reported to be localized in medullary regions that control the cardiovascular system (11), it is logical to propose that transient daily occupancy of these receptors could also normalize responses in the cardiovascular system of ADRX rats.
